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FORMS OF ANIMAL LIFE. 

Forms of Animal Life. A Manual of Comparative 
Anatomy, with Descriptions of Selected Types. By 
the late George Rolleston, D.M., F.R.S., Linacre Pro¬ 
fessor of Anatomy and Physiology in the University 
of Oxford. Second Edition, Revised and Enlarged 
by W. Hatchett Jackson, M.A., Natural Science Lec¬ 
turer, St. John’s College, Oxford. (Oxford: Clarendon 
Press, 1888.) 

PIE first edition of Prof. Rolleston’s “Forms of 
Animal Life” was published in 1870. Avowedly 
an educational work, and written expressly for students, 
it came at a time when the teaching of zoology w'as in a 
very different position from that which it now holds, and 
opportunities for systematic laboratory instruction were 
rare. 

At Oxford there already existed an admirably equipped 
Museum, in the arrangement of which the wants of 
students received special attention ; facilities for labora¬ 
tory work were also offered, and among the Linacre 
Professor’s pupils -were men destined to become the 
leaders of the younger school of English zoologists. 
Elsewhere, however, the conditions were less favourable. 
The Cambridge school of biology, which has made for 
itself so great and honourable a reputation, as yet had no 
existence. Indeed, it was not till the year of publication 
of Prof. Rolleston’s volume that the Trinity Praslector in 
Physiology entered on the duties of his new office ; and 
it was in October of the same year that the late Prof. 
Balfour commenced his brilliant University career. 

In other centres the state of things was very similar. 
Zoology was taught almost exclusively by lectures, often 
indeed of great value, but supplemented at most by 
demonstrations. Individual students worked hard at 
dissections or in museums, but organized laboratory in¬ 
struction, in direct connection with systematic lectures, 
existed on a very small scale, if at all. 

There was, however, a firm conviction on the part of 
those most directly and intimately concerned, that a great 
change was necessary ; and a determination to carry out 
this reform at the earliest possible opportunity. In 1872, 
Prof. Huxley entered into possession of the new Biological 
Laboratories at South Kensington, and at once inaugur¬ 
ated a system of combined lecture and laboratory in¬ 
struction which has formed the model on which all 
subsequent courses have been framed. Three years later 
he published, in conjunction with Prof. Martin, the 
“ Course of Elementary Instruction in Practical Biology,’’ 
and from that time the teaching of biology by lectures 
only became impossible. 

This same year, 1875, witnessed the commencement of 
Prof. Balfour’s systematic courses of practical morphology 
at Cambridge, and the introduction, by its newly elected 
Professor of Zoology, of the reformed system into one 
of the most eminent of the London medical schools. 
The change spread rapidly throughout the country, and 
the adoption of the new methods of teaching, pushed to 
its logical conclusion, led to the establishment of numer¬ 
ous appointments, and to the building and equipment of 
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the splendid Laboratories at Cambridge, Manchester, and 
elsewhere. 

It would not be wise to attempt to estimate too accur¬ 
ately to what extent Prof. Rolleston’s book was instru¬ 
mental in bringing about this reform, by which the whole 
scope and method of biological teaching were altered. 'It 
must be noted, however, that the time of its appearance 
was most opportune, and that the two leading principles 
of the book, in which it differed most markedly and most 
deliberately from all other works of the time, were pre¬ 
cisely the characteristic features of the new school. 
These are, in the first place, the insistence on accurate and 
practical examination of selected types before a student 
is allowed to proceed to the systematic study of the groups 
to which the types belong ; and, secondly, the importance 
of direct reference to the original sources of information. 
On the first of these points, Prof. Rolleston says, in his 
preface :— 

“ The distinctive character of the book consists in its 
attempting so to combine the concrete facts of zootomy 
with the outlines of systematic classification as to enable 
the student to put them for himself into their natural 
relations of foundation and superstructure. The founda¬ 
tion may be made wider, and the superstructure may 
have its outlines not only filled up, but even considerably 
altered, by subsequent and more extensive labours ; but 
the mutual relations of the one as foundation and of the 
other as superstructure, which this book particularly aims 
at illustrating, must always remain the same.” 

O11 the importance of direct reference to the original 
authorities he speaks very positively :— 

“ Ill some cases, even the beginner will find it necessary 
to consult some of the many works referred to in the 
descriptions of the preparations and in the descriptions 
of the plates ; but the bibliographical references have 
been added with a view rather to the wants indicated in 
the words ‘Fur akademische Vorlesungen und zum 
Selbststudium,’ so often prefixed to German works on 
science, than to those of the commencing student.” 

“Forms of Animal Life” was the first student’s text¬ 
book in which these principles were distinctly formulated 
and deliberately adopted ; and there can be no doubt 
that it played a most important part in stimulating and 
enforcing a direct study and accurate acquaintance with 
type forms as a necessary prelude to systematic zoological 
work : just as the admirable series of preparations by 
Mr. Robertson, the description of which forms so charac¬ 
teristic and important a feature of the book, have fur¬ 
nished a model from which other museums have copied 
freely and to their great advantage. 

Prof. Rolleston took great interest in his book: during 
the later years of his life he was actively engaged in pre¬ 
paring the second edition ; and very early in this work 
he asked Mr. Jackson to act with him as joint author. 
Some progress was made in this joint work, but it was 
soon interrupted by the illness which, in the winter of 
1880, compelled Prof. Rolleston to go abroad, and which 
proved fatal only a few months later. 

“When Prof. Rolleston went abroad,” says Mr. Jack- 
son, “he put me in possession of his plans for the rest of 
the work, handed his papers to me, and expressed a hope 
that, if he w'ere disabled from completing the new edition, 
I might be the person to do it in his stead. It is almost 
needless for me to add that in fulfilling this sacred trust 
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I have endeavoured to carry out his wishes, which were 
mainly three: (1) to enlarge the descriptions of the pre¬ 
parations and accounts of the various classes of animals, 
and to bring them to the standard of contemporary 
knowledge ; (2) to add to each class or group a brief 
classification ; and (3) to give as full a bibliography as 
space would admit.” 

The new edition which is now before us has been most 
carefully revised throughout ; very considerable additions 
have been made, especially in the systematic portion, 
which has been entirely re-written by Mr. Jackson ; and 
the volume is more than double the size of its predecessor 
—extending to upwards of 900 pages. 

The book, as before, consists of three main sections : 
the descriptions of the selected preparations; the descrip¬ 
tions of plates illustrating the salient features in the 
anatomy of certain of these types ; and, thirdly, the 
systematic accounts of the several groups into which the 
animal kingdom is divided. The arrangement of these 
sections has been altered ; for while in the former edition 
the descriptions of the preparations and plates were 
placed after the systematic part, the relative positions 
have in the new edition been reversed. The present 
arrangement is a more natural one, and the change, which 
was contemplated by Prof. Rolleston, is certainly an 
improvement. 

The selected preparations, the description of which 
forms the first section of the book, are for the most part 
the same as those of the former edition. The skeleton 
and certain parts of the muscular system of the rabbit, 
and the alimentary canal, urinary, and generative organs 
of the same animal, have been added ; the privet hawk 
moth has been substituted for the death’s head ; and the 
skeleton of the pigeon and a few invertebrate preparations 
have been omitted. Though the number of the prepara¬ 
tions remains practically the same as before, this portion 
of the book has been increased by nearly a hundred 
pages ; the expansion being due mainly to the insertion 
of much fuller accounts of allied forms, and partly to 
a large addition in the bibliography. 

It would be an easy matter to take exception to the 
plan of this part of the book, and to urge that the space 
devoted to the description of particular specimens, which 
the majority of readers can never have a chance of seeing, 
might have been allotted, with far greater advantage to 
students, to thorough descriptions of the anatomy of typical j 
animals selected as representatives of the several groups. 
Accounts such as these are much wanted, and the oppor¬ 
tunity for providing them was an exceptionally favourable 
one. The criticism, however, loses all point as directed 
against this second edition, for Mr. Jackson, regarding 
his task as a trust, has rightly refrained from interfering 
with the scheme of arrangement of this, perhaps the 
most characteristic section of the book. 

He has, however, subjected the whole to very careful 
revision. The descriptions are admirably clear and con¬ 
cise, and the additional paragraphs have given Mr. Jack- 
son opportunity for introducing references to allied forms 
which are always important, and in many cases of very 
high value indeed. 

The second part of the book, containing the plates 
with their descriptions, is less satisfactory. Of the twelve 
plates of the first edition ten have been retained without 


change, one has been slightly altered, and one cancelled. 
Three new plates, which had been prepared and com¬ 
pleted under Prof. Rolleston’s own direction, have been 
added, illustrating points in the anatomy of the skate, 
of the oyster, and of certain Arthropoda respectively. 
We sincerely wish these plates had been omitted. 
They form no essential part of the book ; the subjects 
are not well chosen; and the drawings themselves are not 
always correct. The figure of the reproductive organs of 
the earthworm, for instance, is very misleading ; and the 
nephridia, as shown in the same figure, are entirely 
wrong. The new plates show no improvement on the old 
ones: the figure of the oyster is not of sufficient import¬ 
ance to justify its insertion, while the plate supposed to 
illustrate the anatomy of the skate is one of the very 
worst we have ever seen. We cannot but feel the highest 
respect for the conscientious and self-effacing spirit in 
which Mr. Jackson has carried out a most laborious and 
delicate task ; but we believe most sincerely that he 
would have done more honour to the memory of his chief 
by suppressing most if not all of these plates, which are 
in every way unworthy of the book and of its authors. 
From the fact that this part of the book has alone 
undergone compression, we suspect that Mr. Jackson, 
who has no responsibility in connection with the plates 
save that of retaining them, agrees with us as to their 
merits. 

About a dozen woodcuts have been inserted in the 
descriptions of the preparations : these are well chosen 
and will prove useful, though the absence of descriptions 
in two or three cases is somewhat exasperating. At the 
present time accurate and original figures illustrating the 
anatomy of typical animals are so urgently needed that 
we cannot but regret that the resources of the Clarendon 
Press were not drawn on more largely in this respect. 

The third and concluding portion of the book contains 
the systematic descriptions of the groups ; and here the 
changes are very great indeed. Occupying less than two 
hundred pages in the former edition, it has now increased 
to six hundred. This part of the book is by far the most 
important, and is exceedingly well done. Short descrip¬ 
tions of the larger groups are followed by most accurate 
and comprehensive accounts of the several classes. The 
further subdivision of the classes into orders and other 
minor groups is given in all cases ; and the most recent 
researches are referred to, without being given undue 
prominence. 

For this part of the work Mr. Jackson is entirely re¬ 
sponsible, and we congratulate him very heartily on the 
admirable manner in which he has effected it. We have 
indeed but one complaint to make—namely, that, as in 
the former edition, the groups are described in descending 
order, Vertebrates being taken first, and Protozoa last. 
This is a serious fault, giving the effect of an uncomfort¬ 
able drop as we pass from group to group, and, further¬ 
more, rendering discussion of the mutual relations of the 
several groups very difficult, and in many cases futile or 
impossible. 

Apart from this, we have nothing but praise to offer. 
Limits of space will not allow that we should deal at length 
with the several classes, but a few points may be noted. 

The Fmteropneusta are left among the “Worms”; 
their vertebrate affinities are mentioned, though Mr. 
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Jackson does not appear to favour their claims to rank 
among the higher group. The. vexed question of the 
homologies of the Arthropod appendages is treated fully 
The antennules of Crustacea are doubtfully classed as 
true appendages, while the Crustacean antennae, with the 
chelicer® of Arachnida are regarded as post-oral ap¬ 
pendages which have become pre-oral by shifting for¬ 
wards. The antennae of Myriapods and Insects are ruled 
out, “as being apparently processes of the procephalic 
lobes ; ” while the suggestion that the telson represents a 
region rather than a somite will meet with very general 
approval. 

Brauer’s classification of Insects is adopted, with some 
slight modifications, and is given in considerable detail- 
The leeches are treated with caution as an isolated 
group, and no suggestion is made of their possible 
affinities with Turbellaria. 

Among the lower groups the Coelenterata are dealt 
with very thoroughly. The possibility of near kinship 
between the Acraspedote Medusae and the Anthozoa that 
has found favour of late with Gotte and others is men¬ 
tioned, but rejected. The Protozoa also receive very 
liberal and thorough treatment, more than a hundred 
pages being devoted to them. As regards classification 
three main divisions are adopted : the Acinetaria, Ciliata 
and Mastigophora are classed together as Plegepoda, a 
group equivalent to the Stomatophorous Corticata of 
Lankester, and for which the old term Infusoria might 
conveniently be used. The remaining divisions are the 
Endoparasita or Sporozoa, and the Rhizopoda, the latter 
group being equivalent to Lankester’s Gytnnomyxa. 

Mr. Jackson is a singularly modest writer, and seldom 
allows his own hand to be seen ; a note on the blood¬ 
vessels of the earthworm, in which he questions the 
existence of the so-called subintestinal vessel, is of con¬ 
siderable interest; and throughout the volume there is 
abundant evidence of intimate practical acquaintance 
with the groups he describes so well. 

The importance, even for the junior student, of direct 
reference to original papers was, as we have noticed 
above, one of the points on which Prof. Rolleston insisted 
most strongly. In this respect Mr. Jackson has afforded 
assistance of a singularly efficient character. Possessed 
of a most unusually accurate and extensive acquaintance 
with the zoological literature of all countries, Mr. Jackson 
has given the full benefit of his knowledge to readers of 
his book. Every page teems with evidence of the most 
diligent research amongst authorities, and none but a 
specialist in each group can estimate rightly the enormous 
amount of labour that its preparation must have cost him. 
Only less admirable is the restraint which has enabled 
him to refrain from burdening the book with an undue 
number of references, while those that are given have 
been selected with the utmost care, and arranged in such 
way as to afford the student aid of a kind hitherto denied 
him. “The method I have adopted,” says Mr. Jackson, 
“isto citethemost important and recent authorities,which 
when consulted, will in most cases give the names of all 
other accounts worth reading, so as to form a really very 
complete index to the state of present knowledge.” It is 
this “index” which constitutes the characteristic feature 
of the new edition ; and in the care and thoroughness 
with which he has compiled it, Mr. Jackson has conferred 


an inestimable boon on zoologists, and has rendered his 
work indispensable to teachers and students alike. 

The earlier edition of “Forms of Animal Life” was 
marked by a certain singularity, at times almost gro- 
tesqueness, of diction, which interfered to some extent 
with the popularity of the book ; we are glad to observe 
that care has been taken to remove this blemish, though 
an occasional tendency to reversion may be noticed in 
such statements as that “ the anterior prostate is divaric- 
able into two lobes,” or that a given figure is “ one-half 
less than natural size.” 

It would be better, too, if zoologists could completely 
emancipate themselves from the traditions of human 
anatomy, and cease to speak of the anterior part of a 
rabbit as the “upper half,” or to use such terms as 
“vena cava clescendens.” “ Uro-genital,” too, which 
threatens to establish itself permanently, should not be 
used for urino-genital ; and the term “ pseud-haemal ” is 
objectionable, and, as applied to the vascular system of 
an earthworm, meaningless. 

However, these are but small points ; and in concluding 
we acknowledge in the fullest degree the singularly pains¬ 
taking and conscientious manner in which Mr. Jackson 
has fulfilled his task, and the signal service he has thereby 
rendered to zoologists. “Forms of Animal Life” is a 
unique book ; none but Prof. Rolleston could have written 
it ; and probably there is no one who could have retained 
and developed more successfully than Mr. Jackson has 
done the exactness and thoroughness to which Prof. 
Huxley long ago alluded as its special charm. 

A M. M. 


THE CARDINAL NUMBERS. 

The Cardinal Numbers , with an Introductory Chapter on 
Numbers Generally. By Manley Hopkins. London : 
Sampson Low, 1887.) 

NLIKF, Hudibras, who could, as we are told, “extract 
numbers out of matter,” Mr. Hopkins proposes in 
the essay before us to extract matter from numbers, or, as 
he says in the preface, “ to show that every-day things— 
numbers being one of them—possess in themselves 
materials worth investigation, and connections with other 
subjects of thought and study.” Our author does not 
attempt any systematic investigation of the properties 
of numbers : to do so would far transcend the modest 
limits to which he confines himself. He prefers to con¬ 
sider numbers in their relation to such subjects as religion, 
music, poetry, mythology, and superstition. Some purely 
numerical facts are, however, given, which either are, or 
else ought to be, found in every text-book of arithmetic— 
for instance, the rules (given on p. 75, at the beginning of 
the appendix) for determining when a number is divisible 
by any of the first twelve numbers, 7 only excepted. The 
cardinal numbers from I to 10 inclusive are treated 
separately in ten distinct chapters. These, with the 
introductory chapter and an appendix, the principal 
portion of which is taken up with magic squares, form the 
whole of the work. 

The nature of our author’s remarks will be best seen 
by making a few quotations. Thus in the chapter on 
Number Cne, after speaking of the unity of the Godhead 
and the oneness of self, he goes on to say:— 
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